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ABSTRACT 


Thl«  is  tbe  second  senL-annoal  report  in  a  program  designed  to 
collect  and  dlsseolnate  abstracts  on  material  evaluation  programs  be¬ 
ing  conducted  at  Chance  Vought  Corporation  during  the  current  rei>ort- 
ing  period.  a%e  material  contained  in  this  report  consists  of  abstracts 
of  test  programs  conducted  on  aluminum,  columblus,  magnesium,  nickel 
base  eCLloys,  plastics,  and  zirconia.  • 


iii 


coiimTs 

Biaxial  Fatigue  Teats  of  Bare  7Cr75-T6  Altuainum .  1 

Diffusion  Coating  Process  for  Columblusi  Base  Alloys  .  2 

Mechanical  Properties  of  AZ91C-T6  I-fe-Gnesiuia  Castings .  5 

^^aterials  Evaluation  for  Modular  Hydraulics  Systems  .  6 

Development  of  a  Nickel  Base  Al]oy  Sheet  for  High  Temperature 


Applications . . . 

Vought  Emlttance  Determinations  .  9 


Development  and  Evaluation  of  a  High  Temperature  Photoelastic 
Coating . . 

Evaluation  of  Stretched  Plex  55  for  Airplane  Canopy  Applications  . 
Evaluation  of  7075 -T73  Aluminum  Alloy  . 


iv 


BIAXIAL  FATIOIIE  TESTS  (F  BARE  7075-16  AUJMIIJUM 


The  purpose  of  these  tests  was  to  evaluate  a  specimen  coni'iguration  for 
use  under  low-cycle  biaxial  fatigue  loading  conditions  under  both  one 
to  one  and  two  to  one  loading  ratios. 

Test  Specimen 

The  basic  specimen  which  was  selected  for  use  In  this  investigation  was 
a  symmetrical  cross  with  a  diamond  shaped  depression  in  the  test  section. 

Test  Procedure 

The  specimen  was  mounted  in  a  floating  jig  which  eliminates  load  eccen¬ 
tricities.  Strain  gages  were  mounted  in  appropriate  locations  in  the 
machined  depression  to  monitor  the  principal  strains  during  Initial 
loading  of  the  specimen^  and  periodically  during  the  cycling  in  order  to 
maintain  the  desired  load  levels. 

Conclusions 


Initial  observations  Indicated  that  grip-end  failures  might  be  expected 
due  to  the  high  load  levels  being  used  during  these  tests.  These  ob¬ 
servations  were  verified  when  early  specimens  failed  in  this  area.  AHer 
the  loading  grip  problem  was  overcome,  three  specimens  were  cycled  under 
one  to  one.  loading  at  R  ■  0.10,  All  specimens  were  unnotched.  All 
specimens  failed  due  to  fatigue  in  the  area  of  the  one  to  one  stress  con¬ 
dition. 

The  first  specimens  tested  under  two  to  one  loading  failed  in  the  reduced 
section,  close  to,  but  not  in  the  exact  area  of  two  to  one  stresses.  A 
second  dexnresslon  was  then  machined  into  the  reduced  section  to  peeik  the 
stresses.  This  was  effective  in  producing  satisfactory  fatigue  failures 
in  the  desired  area. 

These  tests  indicate  that  satisfactory  biaxial  fatigue  tests  may  be  con¬ 
ducted  on  flat  specimens  machined  from  sheet  material  without  resorting 
to  the  use  of  simulated  pressure  vessels  or  similar  test  articles. 

A  proposal  for  low  cycle  biaxial  fatigue  testing  with  this  apeclmen  tarns 
been  submitted  to  ASD  and  Is  currently  being  evaluated. 
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DIFFUSlCn  COATIIIQ  FROCBSS  FOR 
C(meiUM  BASE  ALLOYS 
Contract  AF33(6l6)-7896 


Iptroductj-on 


Although  a  nunAier  of  coatings  for  refractory  metals  have  been  developed 
using  the  pack  cementation  process,  they  have  usually  been  realized 
through  "trial  and  error"  techniques  without  a  thorougii  investigation  of 
the  many  variables.  No  con^yletely  satisfactory  coating  specifically  for 
colianbiUB  and  its  alloys  has  been  reported  in  the  literature. 

This  program  is  an  Integrated  sequence  of  study,  development  and  testing 
initiated  to  accomplish  the  optimization  of  the  best  available  coating 
system  and  its  required  processing  technologies  for  the  oxidation  pro¬ 
tection  of  coluaiblum  alloys.  As  a  result  of  this  work,  coatings  for 
coluciblum  sheet  alloys  will  be  optimized  with  respect  to  reliability 
and  reproducibility. 

Phase  I  of  the  program  Includes  a  study  of  the  available  data  and  review 
of  process  and  material  variables  with  respect  to  their  effect  on  the 
coating  integrity.  The  end  use  application  has  been  given  consideration 
in  the  design  of  test  methods  and  requirements  for  maximum  tenperature , 

The  annlyala  of  available  data  has  been  focused  on  structure  designed  for 
severe  service  to  2600*r. 

Phase  II  of  the  program  is  an  investigation  of  process  variables  which  will 
involve  a  series  of  tests  using  the  most  promising  coating  systems  based 
on  results  of  the  first  phase.  A  single  alloy,  Cb-1  Zr,  will  be  used  to 
establish  the  precise  effect  each  variable  has  upon  coating  integrity. 
Selected  tests  will  be  conducted  to  establish  the  significant  variables 
with  respect  to  optimizing  the  coating  systems. 

Phase  III  of  the  program  is  divided  into  three  parts  as  follows:  (l) 
determination  of  process  reliability  and  reproducibility  using  information 
and  data  from  Phase  II,  (2)  selection  of  techniques  for  coating  complex 
multi -conjjonent  assemblies,  and  (5)  delivery  of  coated  test  specimens  and 
test  assembly  to  ASD. 


Procedures 

i 

The  following  Phase  I  tests  are  covered  in  this  program; 

1.  Oxidation  resistance  tests  -  in  order  to  insure  oxidizing  conditions 
during  testing,  a  laboratory  furnace  has  been  revised  to  accomnodate  a 
closed  4"  X  I;"  "D"-type  alumina  muffle  tube.  The  muffle  tube  is  constructed 
so  that  air,  or  an  oxygen-nitrogen  mixture  of  known  composition,  nay  be 
allowed  to  flow  over  the  specimen  at  a  controlled  flow  rate. 
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AH  coated  speclaens  were  velgbed  before  and  after  each  exposure.  In 
order  to  deteralne  the  tAae  the  speclaens  could  withstand  the  teaperature 
exposure  each  speclaen  vas  reaoved,  cooled  to  RT,  weighed  and  exaalned 
after  every  hour. 

I 

2.  Room  and  elevated  temperature  tensile  strength-rooa  temperature  and 
elevated  temperature  tensile  tests  were  conducted  on  coated  and  uncoated 
specimens  In  accordance  with  ASTM  specification  B-8-57r.  Specimens  were 
heated  In  air  to  the  desired  temperature  by  q^uartz  lao^  radiant  beaters. 

3.  Load  cycle  test  -  this  test  was  designed  to  determine  the  effect  of 
static  loads  on  coated  specimens  which  are  alternately  heated  and  cooled. 

k.  Transition  teoperature  bend  test  >  it  vas  desirable  to  determine  the 
effect  of  the  coating  and  coating  process  on  the  ductility  of  thin  sheet. 

A  bend  test  appeared  to  be  the  best  method  for  determining  this  characteristic 
since  It  would  provide  data  on  the  effects  of  tension  and  compression.  In 
addition  it  provides  an  indication  of  the  Influence  of  the  coating  on  the 
base  metal  ductile-brittle  transition  temperature. 

During  the  Phase  II  effort,  the  following  variables  are  being  investigated: 

l.  Coating  deposition  tesperature. 

2.  Coating  deposition  time. 

3.  Retort  seal  permeability, 

4.  Pack  density, 

3.  Pack  mix  particle  size. 

6.  Pack  coiqposltlon. 


Conclusions 


Results  of  tests  conducted  to  date  indicate  that: 

1.  Oxidation  resistance  tests  Indicate  that  a  SI  first  coat  followed  by 
either  a  B-Cr  coating  or  a  Cr-Al  coat  offers  the  best  promise  for  an 
oxidation  resistant  coating  at  2600*F. 

2.  Bend  tests  indicate  that  sufficient  ductility  is  available  to  allow 
for  the  flexing  operations  required  in  handling  and  fabricating  assemblies 
of  the  coated  sheet  materials. 

3.  Load  cycle  tests  indicate  that  the  coatings  have  enough  ductility  at 
elevated  temperatures  to  afford  protection  to  colunbiua  speclisens  stressed 
to  Just  below  the  yield  strength  of  the  metal. 


U.  The  peraeablllty  of  the  retort  seal  has  a  profound  effect  on  the 
oxidation  resistance  of  apeclnens  coated  with  the  Si-Cr-Al  and  Si-Cr-B 
systens.  This  effect  Bust  be  viewed  separately  for  the  two  cycles 
involved  in  the  coating  process. 

5.  'Uie  most  resistant  coptings  for  ?600“F  were  produced  by  depositing 
the  sillcide  first  coat  at  2100‘'F  and  the  Cr-Al  or  Cr-B  second  coats  at 
2£QO'’F. 

6.  Particle  size  variations  of  alumina  in  the  pack  showed  that  a  325  mesh 
size  produced  the  more  oxidation  resistant  coatings. 
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leCHAfnCAL  mOFBRTIXS  CF  AZ9IC-I6  MXaSSIUM  CAmNGS 


Object 

The  object  of  this  prograa  was  to  extend  present  design  allowables  for 
this  aaterlal  Into  the  range  between  one  inch  and  two  inch  as  cast 
thickness. 


Test  Specimens 

Approxiaately  90  speclasns  one  to  two  Inches  thick  were  removed  from 
production  castings  for  this  evaluation.  The  specimens  were  removed 
from  areas  having  as  cast  thicknesses  from  one  to  two  Inches. 

General 


The  teat  prograa  was  designed  to  show  the  variation  in  ultimate  strength, 
yield  strength  and  elongation  with  changes  in  the  as  cast  thickness.  The 
Investigation  was  conducted  for  castings  poured  imder  normal  casting 
control  conditions,  and  also  for  those  poured  under  superior  casting  con¬ 
trol  conditions. 


Conclusions 


The  test  results  indicated  that  there  was  a  degradation  in  mechanlcea 
poropertiea  as  the  section  thickness  increased.  This  was  true  for  both 
the  normal  castings  and  those  produced  under  superior  control  conditions 
although  the  latter  had  significantly  higher  base  properties. 
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mTERIALS  EVALUATION  FOR  M3DULAR  HYBRULICS  SYSOEM 
BuWeps  Contract  59-60190 


Introduction 


An  Integral  part  of  a  program  designed  to  develop  modular  liydraulic 
coinponents  and  concepts  under  the  above  contract  was  the  evaluation 
of  materials  suitable  for  use  under  the  proposed  environmental  con¬ 
ditions.  The  basic  requirements  for  this  concept  were  (1)  a  capability 
of  operating  In  the  450*F  temperature  regime  and  (2)  system  operating 
pressure  to  be  4000  psi. 


Object 


To  conduct  material  evaluations  for  the  puarpose  of  determining  suit¬ 
able  materials  for  use  in  the  fabrication  of  metallic  seals,  packages 
and  con^nents  to  be  used  in  a  450“F,  ^<-000  psi  integrated  hydraulic 
system. 


Conclusions 


During  the  course  of  this  evaluation  program  materials  were  screened 
for  potential  usefulness  in  systems  of  this  type.  In  view  of  the  large 
range  of  "end  items"  envisioned  as  a  result  of  a  program  of  this  type, 
a  group  of  satisfactory  materials  was  selected  rather  than  just  one  or 
two.  Various  items  investigated  were  machining,  heat  treating,  brazing, 
plating,  welding  and  bonding.  Numerous  tests  were  conducted  to  establish 
braze  and  heat  treat  cycles  which  would  be  useful  in  Joining  different 
materials  and  to  select  optimum  wear  resistant  material  combinations. 
Information  was  obtained  on  the  behavior  of  MLO-8200  fluid  in  contact  with 
various  alloys,  their  wear  properties  and  physical  properties.  Hie  need 
for  fluid  compatible  lubricants  for  threads  and  parts  with  moving  metal 
to  metal  surfaces  was  eD^>haBlzed. 

Since  weight  was  in^rartant,  and  since  the  systems  envisioned  were  re¬ 
quired  to  operate  at  temperatures  in  excess  of  4oO“F,  the  materials 
selected  were  of  the  stainless  steel  and  heat  treatable  corrosion  resistant 
alloys.  Major  materials  considered  suitable  for  use  '^’ere  304  and  521 
stainless  steels,  IT-^i^PH,  AM  550,  4l6,  kkoc,  451,  A-286  and  Inconel  X. 

Also  utilized  but  to  a  lesser  degree  were  titanium  and  Vascojet  1000. 
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ISVBLOPNeflT  OF  A  liICKSL  BASE  ALLOY 
SHEET  FOR  TEMESRATURB  APPUGATKMB 
Contract  AF  33(6l6)-7999 


Introduction 


The  Increaslne  demand  for  materials  to  withstand  the  environmental 
conditions  of  future  aeronautical  and  space  applications  makes  it 
necessary  to  develop  materials  having  properties  in  excess  of  those 
for  cooMerclally  available  at  the  present  time.  Recent  material 
developments  for  the  high  temperatures  encountered  In  Jet  engine 
turbines  have  yielded  alloys  having  excellent  strength  properties  in 
the  1600  to  2000*F  tesg;>erature  range.  At  present  t^se  materials  asre 
only  available  in  the  form  of  castings,  whereas  the  normal  airframe 
or  space  structure  is  fabricated  from  sheet  alloys. 

Object 

The  object  of  this  program  was  to  develop  0.013  inch  thick  sheet 
material  having  an  ultimate  strength  of  50  ksi  at  1900*F  and  which 
has  adequate  oxidation  resistance  to  make  it  useful. 

The  most  promising  alloys  for  which  material  was  available  were  (1) 

INCO  713c,  developed  by  the  International  Nickel  Conpany  and,  (2)  an 
experisKntal  alloy  developed  at  the  Levis  Research  Center  in  Cleveland, 
Ohio.  Both  of  these  alloys  were  originally  Introduced  in  cast  form. 

Primarily  the  program  required,  (1)  the  modification  of  the  above  alloys 
by  the  addition  of  cooplex  carbides,  (2)  casting  metallurglcally  sound 
material  In  sheet  form,  (3)  the  development  of  heat  treatment  schedules, 
and  (4)  establishment  of  rolling  procedures  to  produce  their  nickel 
alloy  sheet  with  the  desired  properties. 

Because  of  the  hl^  rolling  temperature  and  associated  material  hard¬ 
ness  at  these  tenperatures,  a  Vougbt  develox>ed  rolling  mill  which 
eliminates  the  "spring-back"  of  conventional  rolling  mills  was  utilized. 

Results 

To  date,  sound  sheet  castings,  as  large  as  8”  x  I6"  and  0.10"  thick, 
have  been  produced  with  the  Lewis  Research  eOloy.  The  only  foreseeable 
limit  at  the  present  tine  is  dictated  by  the  capabilities  of  the  exist¬ 
ing  equipment  at  Chance  Vougbt.  ^Riese  castings  have  been  made  using 
the  Plasma  resistance  vacuum  furnace  developed  at  Chance  Vougbt.  Sheets 
0.10  inch  thick  have  also  been  poured  using  the  INCO  7130  alloy  and 
modifications.  Onecof  these  modifications;  named  L3V  429,  patent  applied 
for;  has  exhibited  strengths  In  excess  of  those  for  either  the  INCO  713C 
or  the  Levis  Research  at  tenqieratures  of  1900”F  and  above  as  well  as 
shoving  superior  oxidation  resistance  to  the  Levis  Research  alloy.  This 
alloy  shove  promise  as  being  a  base  for  alloys  for  use  at  teo^ratures 
In  excess  of  2100*F  since  it  eaqploys  a  new  stable  high  tei^rature 
strengthening  medium. 
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With  respect  to  rolling  mill  developaent  a  new,  rigid,  mill  has  been 
developed  and  put  into  operation  (Patent  applied  for).  The  results 
accon5)ll6hed  on  this  mill  to  date  have  proven  it  superior  to  conventional 
mills.  Techniques  have  been  developed  for  rolling  sheets  of  the  HiCO  TIJC 
and  Lewie  Research  alloys  down  to  0.015"  and  the  LTV  429  to  O.OJO".  In 
all  cases  only  small,  0.125"  deep  edge  cracks  were  present  and  thickness 
variation  has  been  held  to  ±0.001". 

Tensile  tests  performed  during  this  investigation  show  that  the  cast  sheet 
retains  its  strength  at  room  temperature  and  at  1900“?  using  originally 
published  data  as  a  basis  for  comparison.  Preliminary  data  indicates  that 
the  target  strength  of  50  ksl  at  1900*?  for  rolled  sheet  is  attainable  as 
soon  as  optimum  heat  treatment  cycles  are  established. 
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VOCGIIT  EMITTANCE  nETBRMINATIONS 


Introduction 


Inconsistencies  in  certain  off -site  tests  conducted  to  determine  the 
eralttance  of  zlrconla  taade  it  necessary  to  conduct  additional  tests  at 
this  facility  for  evaluation.  To  acconii;li6h  this  work  in  a  short  time 
span  necesaltated  an  experimental  approach  utilizing  sinple  and  readily 
available  equipment  which  would,  at  the  sane  time,  eliminate  large  and 
indeterminate  sources  of  error.  A  thick  specimen  was  used  to  avoid 
transmission  of  radiation  from  the  heat  source  or  incon?)lete  emission. 

Dual  convective  heating  was  selected  to  allow  control  of  the  specimen 
teiqperature  distribution  and  prevent  contamination .  An  independent 
temperature  measureinent  system  was  incorporated  to  insure  that  readings 
would  be  unaffected  by  volume  emission  or  non-grey  characteristics. 

Procedures 

Total  emlttance  was  determined  by  detecting  specimen  emission  and  com¬ 
paring  it  to  black  body  emlttance  at  the  same  tenqjerature .  The  speci¬ 
men,  a  disk  1  1/2  inches  in  diameter  and  0.8  inches  thick,  was  tapered 
to  allow  secure  mounting  in  machined  zlrconla  bricks.  A  plasma  torch  was 
used  to  heat  the  front  face,  while  a  propane  torch  was  used  to  heat  the 
rear  face. 

t 

The  axial  temperature  distribution  was  measured  by  sighting  an  optical 
pyrometer  into  small  black  body  cavities  drilled  radially  into  the  speci¬ 
men  to  its  centerline.  Surface  temperature  waa  specified  by  a  crossplot 
of  temperature  vs  depth  for  preliminary  data.  A  heat  transfer  analysis, 
using  an  experimentally  determined  external  ten?)erature  profile  «uid 
Independently  measured  thermal  conductivity  values  will  be  conducted  4t 
several  teB?)erature  levels  to  establish  the  exact  shape  to  be  applied  to 
th.e,.croB8plot  for  final  data. 

Total  radiation  was  detected  at  an  atigle  of  about  25*  to  the  specimen 
nonml  from  a  I/8  inch  diameter  area  in  the  center  of  its  front  face. 
Spectrfel  radiation  from  the  same  specimen  area  was  detected  with  a  Leeds 
and  Northrup  optical  pyrometer. 

A  calibration  of  energy  reflected  by  the  specimen  from  the  plasma  torch  and 
for  direct  plasma  flame  emission  was  included.  This  was  accomplished  by 
measuring  both  total  and  spectral  reflected  energy  as  a  function  of  torch 
distance  from  the  specimen. 


Conclusions 


It  is  known  that  polycrystalline  zirconia  is  translucent  at  low  temperatures 
in  thicknesses  of  greater  than  one-tenth  inch.  An  Indication  of  trans- 
lucency  at  high  temperature  was  obtained  by  heating  thin  disks  of  zirconia 
using  a  plasma  torch,  and  detecting  the  radiation  leaving  the  hot  section 
at  melting.  It  was  found  that  radiated  energy  is  sensitive  to  specimen 
thickness.  It  is  significant  to  note  that  the  preliminary  emlttance  data 
run  under  two  sets  of  subsurface  temperature  gradients  demonstrated  a 
measurably  lower  value  for  the  case  with  the  coller  subsurface. 
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DEVELOPNeST  AND  EVALUATION 
Of  A 

HIGH  OaSMPERATUHS  FHOTOISUSTZC 
COATING 

Contract  Kb  AF  55(6l6)-7935 


Purpose 

The  purpose  of  this  program  was  the  development  and  evaluation  of  a 
photoelastic  coating  that  could  be  used  for  elevated  ten^erature 
structural  testing. 


Procedure 


The  program  consisted  of  the  following  steps; 

t 

1.  A  number  of  plastic  manufacturers  and  compounders  were  asked  for  in¬ 
formation  about  any  of  their  materials  having  those  properties  deemed 
dlsirable  for  a  high  temperature  photoelastic  coating. 

2.  Those  materials  that  shoved  the  most  promise  were  calibrated  to  de¬ 
termine  which  one  had  the  best  optical  properties.  most  promising 

material  appeared  to  be  DER  352,  catalyzed  with  Furane  9^25. 

3.  A  nufl^er  of  specimens  were  cast,  with  various  percentages  of  catalyst 
and  with  various  post-cure  cycles  to  determine  the  optimum  preparation 
procedure. 

4.  The  material  was  tested  to  determine  Youngs  modulus  vs  temperature, 
thermal  coefficient  of  expansion  vs  temperature,  optical  creep  properties, 
and  variation  in  optical  sensitivity  with  time. 

5.  Testing  is  now  being  done  with  larger  specimens  to  determine  the 
characteristics  of  the  material  when  applied  to  full-scale  tests. 

Conclusions 


The  coating  developed  by  Chance  Vought  yields  good  results  up  to  a  tempera¬ 
ture  of  4(X)*F,  and  with  more  refined  application  techniques,  it  would 
probably  perform  well  for  very  short  periods  of  time  in  the  range  of  400"F 
to  500‘’F. 
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EVAIASlTiaN  GF  STRETCHED  FUSE  53  TOR 
AIRPLAME  CANOPY  APPLICATION 


Introduction 


Multlaxlally  stretched  piex  33  Is  being  evaluated  at  Chance  Vought 
Laboratories  to  deterelue  Its  suitability  for  use  In  airplane  canopies. 
Static  and  fatigue  tests  were  performed  on  elemental  specimens  of  the 
material  and  various  data  comparisons  were  made. 

Since  most  of  the  test  failures  occurred  in  the’ plastic  through  the 
attachment  holes,  it  is  considered  that  the  primary  value  of  the  pro¬ 
gram  lies  in  evaluation  of  the  method  of  attaching  plex  33  to  its  re- 
tminlng  structure.  Further  testing  to  evaluate  other  aspects  of  the 
material  Is  still, In  progress. 


Discussion 

» 

The  following  paragrapns  describe  the  tests  which  were  performed  and 
offer  comparisons  of  the  resulting  data. 

Two  different  configurations  of  Joints  using  Blex  33  were  compared. 

One  consisted  of  bolting  through  the  glass  with  laminated  or Ion  bonded 
to  it;  the  other  employed  a  bonded  butt  block.  Since  the  "bolt  through" 
Joint  proved  superior  in  all  respects  in  the  preliminary  evaluation,  no 
further  work  was  done  on  the  butt  block  Joint. 

Static  and  fatigue  characteristics  of  the  stretched  plex  were  compared 
with  "as  cast"  material.  Stretched  plex  with  four  leunlmtes  of  bonded 
Orion  edging  indicated  a  static  strength  ijqprovement  of  about  8^  over 
"as  cast".  Fatigue 'strengths  of  the  two  materials  were  cosg>arable. 

Static  tests  at  170“F  revealed  a  strength  reduction  of  approximately  as 
compared  to  room  teq;>erature  tests  of  the  stretched  ?lex  55. 

Attention  was  given  to  special  methods  of  preparing  the  attachment  holes 
in  some  specimens.  Although  this  procedure  did  not  result  in  actually 
Increasing  overall  fatigue  life,  scatter  was  greatly  reduced  by  reducing 
the  number  of  eiTatlc  low  cycle  failures. 

Conclusions 


In  view  of  the  foregoing,  stretched  jKLex  55  would  meet  the  same  service 
requirements  as  service  proven  "as  cast"  acrylic  when  certain  instullatlon 
procedures  are  observed.  It  is  therefore  considered  structurally  accept¬ 
able  for  use  as  a  canopy  material. 
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EVALUATION  CF  7075 -T73  A1U14INUM  ALLOT 


Introduction 


Service  failures  have  occurred  in  aluainum  hydraulic  cylinder  barrels  which 
have  been  attributed  to  stress -corrosion  craching.  Three  tentative  approach¬ 
es  are  available  as  a  aeans  of  reducing  the  incidence  of  this  type  failure: 

I 

(1)  Add  oaterlal  to  decrease  operating  stresses. 

(2)  Add  protective  coatings. 

(5)  Change  to  a  material  having  more  resistance  to  stress -corrosion. 

Approaches  (1)  and  (2)  are  not  considered  entirely  satisfactory  due  to  either 
the  veifdit  changes  Involved,  or  the  possibility  of  coating  damage  mlnlfflizing 
its  protective  effects. 


Object 

Hie  objective  of  this  program  is  to  evaluate  the  stress-corrosion  character¬ 
istics  of  7075-T73  and  7079"T6  forgings,  and  to  evaluate  the  effectiveness  of 
several  protective  coatings  in  retarding  stress -corrosion  of  7079-T6  forgings. 

Conclusions 


Ring  type  speclaaens  machined  from  7075-T73  cylinder  barrel  die  forgings  with¬ 
stood  a  constant  hoop  tensile  stress  of  ^+5  ksi  under  a  5  1/2$  liaCl  alternate 
immersion  environment  for  12  weeks  without  failure. 

Ring  type  specimens  machined  from  7079-^  cylinder  barrel  die  forgings  and 
subjected  to  a  constant  hoop  tensile  stress  of  45  ksi  under  the  same  environ¬ 
ment  failed  in  an  average  time  of  6  days.  When  stressed  to  50  hsi  the  average 
time  to  failure  was  I5  days  and  at  15  ksi  failures  ranged  from  10  days  to  12 
weeks . 

The  results  of  the  stress-corrosion  tests  indicate  that  the  7075-T75  alloy 
represents  a  considerable  improvement  over  the  7079 -T6  alloy  when  stressed 
in  the  transverse  grain  direction  as  in  the  parting  line  area  of  a  forged 
cylinder  barrel. 

All  of  the  peint  systems  used  during  the  program  afforded  sigi'.lficant  pro¬ 
tection  to  the  7079-T6  material.  Hie  minimum  time  for  failure  was  86  days  as 
opposed  to  24  days  as  the  maximiun  time  for  failure  of  unpainted  specimens, 
both  stressed  to  30  ksi.  Special  care  was  taken  in  handling  the  painted 
specimens  to  insure  that  the  protective  coating  remained  intact  since  a  break 
in  the  coating  may  cause  the  underlying  material  to  react  as  a  bare  specimen. 
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